
Project Introduction

Gravitational waves represent the first new astronomical observing window on
the Universe since the introduction of gamma ray telescopes in the 1970's.
Many of the most exciting sources are expected in the band from 0.1 to 100
mHz, which is accessible only from space. The European Space Agency (ESA)
has selected the "Gravitational Universe" as the science theme of the L3
Cosmic Visions opportunity, and NASA is planning to participate as a junior
partner. This proposal requests support to supplement 3 specific strategic
technology development tasks that would prepare NASA for participation as a
junior partner beginning with the delivery of candidate technologies.

The three tasks considered:

Task 1: Telescope development has as its objective to investigate a specific
design feature, in-field guiding, that has recently been identified by the ESA
Gravitational Observatory Advisory Team (GOAT) as the number one priority
trade study to be evaluated against a back-link fiber for transporting a laser
phase reference from one optical bench to another, and to help settle the
question of which approach to take.

Task 2: Laser subsystem development has as its goal to begin space
qualification testing of the master oscillator laser with vibration and thermal
cycling of the external cavity master oscillator laser.

Task 3: The optical bench/Gravitational Reference Sensor (GRS)  interface
development has the objective of restoring the third degree of freedom of
motion of the model GRS and the noise studies. The optical bench is the core
of the gravitational wave interferometry measurement system and interfaces
with the telescope on one side, and the local GRS on the other.

Anticipated Benefits

The technologies developed in part by this project will enable NASA
participation in a space-based gravitational wave mission based on the original
LISA concept in partnership with the European Space Agency. We expect
spectacular science to be the result.

In addition, any mission requiring high dimensional stability and/or precision
displacement metrology, including the measurement and alignment of large,
segmented telescopes will benefit from these technologies.

FInally, the laser subsystem and architecture may be applied directly to free-
space optical communications, which allows very high bandwidth
communications with a very compact package.

A space-based gravitational
wave observatory is a
constellation of 3 spacecraft in
an equilateral triangle in a plane
inclined at 60 degrees to the
ecliptic. The constellation is in a
solar orbit.
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Primary U.S. Work Locations and Key Partners

Organizations
Performing Work

Role Type Location

Goddard Space Flight
Center(GSFC)

Lead
Organization

NASA
Center

Greenbelt,
Maryland

Primary U.S. Work Locations

Maryland

Organizational
Responsibility
Responsible Mission
Directorate:

Mission Support Directorate
(MSD)

Lead Center / Facility:

Goddard Space Flight Center
(GSFC)

Responsible Program:

Center Independent Research &
Development: GSFC IRAD

Project Management
Program Manager:

Peter M Hughes

Project Manager:

Stan Hunter

Principal Investigator:

Jeffrey C Livas

Co-Investigators:

Jordan B Camp
James I Thorpe
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Images

Space-based gravitational
wave observatory
A space-based gravitational wave
observatory is a constellation of 3
spacecraft in an equilateral triangle
in a plane inclined at 60 degrees to
the ecliptic. The constellation is in a
solar orbit.
(https://techport.nasa.gov/imag
e/19209)

Spaced-based gravitational
wave observatory
A space-based gravitational wave
observatory is a constellation of 3
spacecraft in an equilateral triangle
in a plane inclined at 60 degrees to
the ecliptic. The constellation is in a
solar orbit.
(https://techport.nasa.gov/imag
e/19076)

Project Website:

http://sciences.gsfc.nasa.gov/sed/

Technology Maturity
(TRL)

Applied
Research Development Demo & Test

Technology Areas
Primary:

TX08 Sensors and
Instruments

TX08.2 Observatories
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